Research Horizons Day
& Research Week
April 6-13, 2018
Chloroform Extracts of Ipomoea alba and Ipomoea
tricolor Seeds Show Strong In-vitro Antibacterial,
Antifungal, and Cytotoxic Activity
SIMS K. LAWSON, MARY N. DAVIS, CAROLYN BRAZELL – Biology Department
WILLIAM N. SETZER – Mentor – Chemistry Department
Overview
Antibiotic and antifungal resistance is a growing
concern. Novel anti-tumor compounds are
continuously sought after. If a novel phytochemical
can be discovered with high specificity for certain
types of cancer cells, then this could be an
invaluable aid to oncological medicine.
Plant-based drugs (phyto-pharmaceuticals) have
always made up a considerable portion of our
known medicines. The search for these plant
medicines often begins with anthropological/
ethnobotanical research, as was the case here.

Figure 2. - Ancient Olmec tribes
mixed the sap of I. alba with sap
from the rubber tree to make their
rubber balls extra “bouncy”. Their
ancient ball games were played
since 1300 B.C.. Often, the losers
were sacrificed, and sometimes
the ball was made from a human
skull wrapped in rubber.

Figure 1.- Morning glory (Ipomoea spp.) seeds have long been the subject
of folklore, myth, and speculation. Some varieties (I. tricolor and I.
violacea) contain lysergic acid derivatives, which are known to be
hallucinogenic, and are closely related chemically to the famous LSD
molecule. The Mayans are known to have used morning glory seeds during
certain religious rituals.
Table 1.- Antibacterial (MIC, μg/mL), antifungal (MIC, μg/mL),

and cytotoxic (IC50, μg/mL) activities of Ipomoea CHCl3 seed
extracts.
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Serratia marescens
Antifungal
Aspergillus niger
Candida albicans
Cryptococcus neoformans
Cytotoxicity
Hs578T
MDA-MB-231

Acknowledgements
Thanks to Dr. Setzer, Dr. Moriarity, Dr. McFeeters, and the late Dr. Leahy, for the generous use
of lab space and equipment. Thanks to Chelsea Powers and Jonathan Craft for their assistance.
Morning glory photos by Kirk Lawson.

Methods
Cold extractions of the ground seeds of each Ipomoea
species were made with chloroform. Seven bacteria and
three fungi were obtained and cultured for multiple
generations. Then, minimum inhibitory concentrations
(MIC’s) of the extracts were determined against the
bacteria and fungi using broth microdilution (BM)
techniques in a 96-well microplate. IC50’s (50% inhibitory
concentration)were determined for the cancer cells.

Conclusions
MIC’s showed that I. alba is a strong antibacterial agent
against B. cereus and E. faecalis. Additionally, this extract
showed strong cytotoxicity against the breast tumor cell
line MDA-MB-231.
I. Tricolor showed remarkable antifungal activity against
C. neoformans, as well as very strong antibacterial
activity against B. cereus and E. faecalis. This extract also
showed strong cytotoxicity against both tested breast
tumor cell lines (Hs 578-T and MDA-MB-231).
Both I. Tricolor and I. alba seem to be a great candidates
for further testing as a potential antibacterial, antifungal,
and anti-tumor compounds. The next step is to determine
the active component(s) of the extract.

